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$V$ $I$ $\ell$ . $x_{1},$ $x_{2},$ $\cdots,$ $x\ell$ , $\mathbb{R}[V]:=$
$\mathbb{R}[x_{1}, \cdots, xt]$ $V$ . , $\mathrm{O}(V, I)$ $W$ ,
( ) . $W$
$H\subset V$ $A$ , $H\in A$ , $\alpha_{H}\in V^{\vee}(\mathrm{K}e\mathrm{r}(\alpha_{H})=$
$H)$ $\langle$ . Chevalley , $V$ $W$ $\mathbb{R}[V]^{W}$ $\mathrm{i}$ $\ell$
$P_{1},$ $P_{2},$ $\cdots,$
$P\ell\in \mathbb{R}[V]^{W}$ .
$\deg P_{1}\leq\deg P_{2}\leq\cdots\leq\deg Pf=:h$ ( $h$
),
$2=\deg P_{1}<\deg P_{2},$ $\deg P_{\mathit{1}-1}<h$ . (1)
$|A|= \frac{h\ell}{2}$ (2)
Derv $V$ ,
$\mathrm{D}\mathrm{e}\mathrm{r}_{V}:=\{\sum_{i=1}^{\ell}f.\cdot\frac{\partial}{\partial x_{i}}|f_{i}\in \mathbb{R}[V]\}$ .
$\ell$ $\mathbb{R}[V]$ . \epsilon $I\subset \mathbb{R}[V]$ , $I$
$\mathcal{V}(I)$ $\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}$
$\delta I\subset I$ , $A$
.
1.1 ([Te2]) $\overline{m}$ : $Aarrow \mathbb{Z}_{\geq 0}$ , $\overline{m}$
$\mathrm{D}^{\overline{m}}(A):=\{\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}|\delta\alpha_{H}\in\alpha_{H}^{\overline{m}(H)}\cdot \mathbb{R}[V], \forall H\in A\}$
.
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$\overline{m}\equiv 1$ , [
[Sal].
$\mathrm{D}^{\overline{m}}(A)$ $\mathbb{R}[V]$ , ,
( $\delta=\sum_{i}f_{i}\frac{\partial}{\partial x_{l}}$ $\deg\delta:=\max\{\deg f_{i}\}_{i}$
) . $\overline{m}\equiv 0$ $\mathrm{D}^{0}(A)=\mathrm{D}\mathrm{e}\mathrm{r}_{V}$ . $\overline{m}\equiv 1$ $\ell$
$\mathbb{R}[V]$ ,
[Sal] [Sa2]. -${ }$ $\overline{m}\equiv m\in.\mathbb{Z}$ .
1.2 [Te2] $\mathrm{D}^{m}(A)$ , .
m=2k , $\{kh, kh, \cdots, kh\}$ .
$m=2k+1$ , $\{kh+\deg P_{1}-1, \cdots kh+\deg P_{\ell}-1\}$ .




1.3[Y] $\overline{m}$ {0, 1} , $\mathrm{D}^{\overline{m}}(A)$ $\mathbb{R}[V]$
, $\delta_{1},$ $\cdots,$ $\delta_{l}$ . k\in Z\geq , $\mathrm{D}^{\overline{m}+2k}(A)$ ,
$\{kh+\deg\delta_{1}, \cdots, kh+\deg\delta_{\ell}\}$
.
$\overline{m}\equiv 0$ $\overline{m}\equiv 1$ L2 .
2 .





$\deg Pj<\deg P\ell,$ $(i=1, \cdots,\ell-1)$
$D:= \frac{\partial}{\partial P_{\ell}}$ ( ) – \kappa








$\frac{1}{Q}\det(\begin{array}{llll}\frac{\partial}{\partial}x_{1}P[perp] \frac{\partial P_{\ell- 1}}{\partial x_{1}} \frac{\partial}{\partial x_{1}}\vdots \ddots \vdots \vdots\frac{\partial P}{\delta xp} \frac{\partial P_{\ell-1}}{\partial x_{l}} \frac{\partial}{\partial x_{\ell}}\end{array})$ .
( $DP1=\cdots=DPl-1=0,$ $DP_{\ell}=1$ . )
$l\mathrm{C}$ : $\mathrm{D}\mathrm{e}\mathrm{r}\mathrm{v}\cross \mathrm{D}\mathrm{e}\mathrm{r}varrow \mathrm{D}\mathrm{e}\mathrm{r}v$ .
2.1 $\delta_{1},$ $\delta_{2}\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}$ ( $\dot{\mathrm{c}}$ , $\delta_{2}=\sum_{i=1}^{l}f_{i}\frac{\partial}{\partial x_{1}}$. ) , $\nabla_{\mathit{5}_{1}}\delta_{2}\in$
$\mathrm{D}\mathrm{e}\mathrm{r}_{V}$
$\ell$





, $\nabla_{D}$ $D-1$ .
$\mathbb{R}[V]^{W,D}$ $:=$ $\{f\in \mathbb{R}[V]^{W}|Df=0\}$
$=$ $\mathbb{R}[P_{1}, \cdots, P_{I-1}]$
$k$ $\langle$ . $D$ $\mathbb{R}[V]^{W,D}$ .
22 $n\geq 1$ ,
$\mathcal{G}_{n}:=\{\delta\in \mathrm{D}\mathrm{e}1_{V}^{\backslash }W|(\nabla_{D})^{n}\delta\in\sum_{=j1}^{\mathit{1}}\mathbb{R}[V]^{W,D}\frac{\partial}{\partial P_{j}}\}$ ,




, $?\{^{k}$ $\ell$ $\mathbb{R}[V]^{W}$
.
$D-1$ : $\mathrm{D}\mathrm{e}\mathrm{r}_{V}^{W}arrow \mathrm{D}\mathrm{e}\mathrm{r}_{V}^{W}$ .
, $\mathrm{D}^{\overline{m}+2k}(A)$ .
$E:= \sum_{i=1}^{\ell}x:\frac{\partial}{\partial x_{i}}$
$W$ $E\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}^{W}$ .
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, $V$ $\ell$ , $A$
( ). $H\in A$ \epsilon
$\alpha_{H}$ .
3.1
$\mathrm{D}^{1}(A)=\{\delta\in \mathrm{D}\mathrm{e}\mathrm{r}_{V}|\delta\alpha_{H}\in\alpha_{H}\cdot \mathbb{R}[V], \forall H\in A\}$
$\mathbb{R}[\mathrm{T}^{\gamma}]$ $A$ (free arrangement) , $\delta_{1},$ $\cdots,$ $\delta_{l}\in$
$\mathrm{D}^{1}(A)$ $\exp=\{\deg\delta_{1}, \cdots, \deg\delta_{\ell}\}$ $A$ (exponent) .
$A$ , $A$
\epsilon .
3.2 [Tel] $V$ $\ell$ , $A$ $V$ , $\exp=\{e_{1}, e_{2}, \cdots, ep\}$
, .
$\sum_{n=0}^{\ell}\dim \mathrm{H}^{n}(V-\bigcup_{H}{}_{\in A}H, \mathbb{C})t^{n}=\prod_{i=1}^{\ell}(1+e.\cdot t)$.
,
, “ ” .
.







[Zi] . $V$ $H$ $H$
$(\ell-1)$




$\overline{m}$ : $\tilde{A}arrow \mathbb{Z},$ $H\mapsto\#\{H’\in A|\tilde{H}’=H\}$
. Ziegler .




, $L(\delta_{1}),$ $\cdots,$ $L(\delta_{l})$ $\mathrm{D}^{\overline{m}}(\tilde{A})$ .
4
Edelman-Reiner . $V$ $\ell$
, \Phi \subset V , $\Phi^{+}\subset\Phi$
.
, $\alpha\in\Phi$ $H_{\alpha,0}:=\{\alpha=0\}$ , fil
.
. $\alpha\in\Phi,$ $k\in \mathbb{Z}$ ,
$H_{\alpha,k}:=\{x\in V|\alpha(x)=k\}$
, $s,$ $t\in \mathbb{Z}(s\leq t)$ A ’t] .
$A_{\Phi}^{[s,t]}:=\{H_{\alpha,k}|\alpha\in\Phi^{+}, k=s, s+1, \cdots, t\}$ .
$s,$
$t$ , ( )
1 . Edelman-Reiner ,
4.1 [ER] $\{e_{1}, e_{2}, \cdots, e_{l}\}$ $A_{\Phi}^{[0,0]}$ , $h:=e_{\mathit{1}}+1$ ( ) ,
(i) $a$ extended Catalan arrangement $A_{\Phi}^{[-a,a]}$ 1
$\{ah+e_{1}, ah+e_{2}, \cdots, ah+e\ell\}$ .
$\{ah, ah, \cdots, ah\}$ .
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(i)(ii) $A$
([ER], [Ath]). $\text{ }$ “ ” ,
$J\mathrm{s}$ ,
, .
, , Ziegler 3.3 Terao L2 .
Edelman-Reiner $(\mathrm{Z}\mathrm{i}\mathrm{e}\mathrm{g}\mathrm{l}\mathrm{e}\mathrm{r})\Rightarrow$ Terao
. Terao Edelman-Reiner ,
. 1.2
1.3 . Edelman-Reiner ,
4.2 $A=A_{\Phi}^{[0,0]}$ , $\overline{m}$ : $\Phi^{+}arrow\{0,1\}$
$\mathrm{D}^{\overline{m}}(A)$ $\{e_{1}, e_{2}, \cdots, e\ell\}$ . , $A_{\Phi}^{[-a+1-\overline{m},a]}$
, $\{ah+e_{1}, ah+e_{2}, \cdots, ah+e\ell\}$ .
$\overline{m}\equiv 1$ extended Catalan $A_{\Phi}^{[-a,a]}$ , $\overline{m}\equiv 0$ extended Shi $A_{\Phi}^{[-a11,a]}\text{ }$
. , Ziegler 3.3 T
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